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I... PREPARE METAL MIXTURE COMPOSED OF STOICHIOMETRIC 
COMPOSITION OF THERMOELECTRIC SEMICONDUCTOR 
COMPLEX COMPOUND HAVING EXCESS To ADDED THERETO 

a. .. MELT IN MELTING CRUCIBLE 

b. ..SLOWLY COOL BY COOLING ROLL (PERIPHERAL SPEED 5 m/s OR LESS) 

TO EFFECT SOLIDIFICATION INTO THERMOELECTRIC SEMICONDUCTOR 
MATERIAL OF 30 pm OR MORE THICKNESS 

c. .. CHARGE IN MOLD THERMOELECTRIC SEMICONDUCTOR MATERIALS SO 

AS TO EFFECT LAMINATING THEREOF IN PLATE THICKNESS DIRECTION 
AND IN SUBSTANTIALLY PARALLEL RELATIONSHIP 

d. ..HEAT TO 380* TO 500*C AND RETAIN FOR A WHILE SO AS TO EFFECT 
SINTERING 

IV...APPLY PRESSURE SO THAT SHEAR FORCE IS EXERTED IN MONOAX1AL 
DIRECTION PARALLEL TO DIRECTION OF THERMOELECTRIC 
SEMICONDUCTOR MATERIAL LAMINATING 



(57) Abstract: Thermoelectric semiconductor material (10) of plate form 
having Te-rich phases finely dispersed in a complex compound semicon- 
ductor phase wherein the directions of extension of C-face of most crystal 
grains are uniformalized is produced by a process comprising preparing 
a metal mixture composed of (Bi-SbfeTes composition having excess Te 
added thereto, melting the metal mixture and solidifying the melt on the 
surface of cooling roll of 5 m/sec or less peripheral speed so that the plate 
thickness is 30 u m or more. Further, thermoelectric semiconductor mate- 
rial (17) having crystal orientation characteristics such that not only the di- 
rections of extension of C-face of hexagonal structure of crystal grains but 
also the C-axis directions thereof are nearly uniformalized is produced by 
laminating thermoelectric semiconductor materials (10) in the direction of 
plate thickness, effecting soUdification molding thereof into molded item 
(12) and carrying out plastic deformation of the molded item (12) so that 
shear force is applied in a monoaxial direction approximately parallel to 
the main lamination direction of thermoelectric semiconductor materials 
(10). As a result, an enhancement of thermoelectric performance index 
can be attained through enhancement of crystalline orientation properties. 
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